Baseline and stimulated turnover of cell surface c-Kit expression in different types of human mast cells.
The receptor tyrosine kinase c-Kit is fundamental to mast cell (MC) development and maintenance. Its regulation can occur at various levels, but nothing is known about how this is accomplished in normal human tissue MC. Likewise, the baseline turnover of c-Kit has not been addressed yet. We used mature MC from human skin, along with the MC lines LAD-2 and HMC-1 and treated them with stem cell factor (SCF), cycloheximide, actinomycin D (AD) and combinations thereof, and determined expression levels of c-Kit and other surface receptors by flow cytometry. Ligand-induced internalization of c-Kit was found to be a universal mechanism and detectable in all MC subtypes. By Western blot analysis of LAD-2 cells, c-Kit was found to nearly disappear 3 h after the addition of SCF to slowly recover thereafter. Investigations into the baseline turnover of c-Kit expression revealed that c-Kit is strongly affected by the inhibition of de novo translation in all MC subsets, while a suppression of transcription had a weaker effect and displayed greater cell-to-cell variation. Only a minor impact on other cell surface receptors (CD29, CD50 and CD54) was noted. On combined treatment, cycloheximide, AD and SCF displayed additive effects, resulting in a complete disappearance of c-Kit from the cell surface. In conclusion, c-Kit represents a rapidly cycling cell surface receptor. It is not only immediately internalized upon binding of its ligand, but it is also heavily affected by the inhibition of translation or transcription when viewed against an average background. Interestingly, c-Kit regulation seems largely independent of the MC subtype.